In recent researches, the combination of non-thermal plasma (NTP) and catalysts have been shown interesting results for methane and propene decomposition. The use of NTP-catalyst systems not only increase the catalyst activity but also decrease pollutant emissions (NOx, O 3 , CO …) [1] [2] .
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In this research, dielectric-barrier discharge (DBD) reactor was coupled to catalysts based on palladium(0.5-1% wt) supported on alumina spheres with different diameters (1.0, 1.8, and 2.5 mm) were tested for decomposition of volatile The catalyst size and noble metal loading impacts on the VOCs decomposition efficiency were investigated using three configurations: (i) plasma alone (without catalyst), (ii) inplasma catalysis (IPC), and (iii) post-plasma catalysis (PPC) according to temperature (20-300°C). Results indicated that methane and propene could be converted by plasma without catalyst at room temperature. However, the coefficient rates of CH 4 not exceed 10% and many by-products were observed. When alumina spheres and alumina spheres supported palladium catalysts were combined to plasma reactor, the interaction of the catalyst active phase with the reactive species produced by NTP (O 3 , O, OH, O 2 …) change the catalyst activity leading the increasing the VOCs conversion efficiency even at room temperature. In that case, the concentration of by-products such as N 2 O, CO, O 3 , and HNO 3 decreased drastically. The alumina spheres supported palladium catalysts showed higher efficiency and better CO 2 selectivity comparing to results obtained when only alumina spheres were used.
